A 69-year-old man with a 10-year history of diabetes mellitus and 1-year history of steroid treatment for nonspecific interstitial pneumonia presented with a nightly fever of over 39 after surgery for a false abdominal aortic aneurysm. Hypercalcemia was detected, despite acute renal dysfunction. There was no laboratory evidence of collagen disease or infection including tuberculosis. Polymerase chain reaction (PCR)-based amplification of DNA from a bone marrow biopsy specimen revealed Mycobacterium tuberculosis. Antituberculous chemotherapy was initiated. Early bone marrow biopsy and the use of new techniques such as PCR can avoid delay in initiating the proper treatment for compromised patients.
Introduction
After a steady decline in the incidence of tuberculosis (TB), an increase has recently been noted worldwide, according to the World Health Organization (1) . Host resistance to TB is mediated by cellular immunity, and because this is impaired by steroid therapy and by diabetes mellitus (DM) (2) (3) (4) , patients under these conditions are susceptible to TB (2, 5, 6) . TB in such patients is characterized by increasing extrapulmonary involvement and miliary spread (2, 3, (6) (7) (8) . The term miliary TB, first used to describe resemblance of the pathologic lesions to millet seeds, is now used for all forms of progressive disseminated hematogenous TB regardless of the pathologic picture. The sputum smear is positive in about 30% of patients (7, 8) . Results of sputum culture are positive in a higher percentage of patients, but therapy cannot be delayed to allow time for culture. Mortality associated with miliary TB remains high; despite the availability of effective therapies, reported mortality rates are 16-28% (7, 8) . Early diagnosis is important for patient survival. Cryptic miliary TB is a clinical term introduced to describe an atypical presentation, usually in older patients, in which the usual markers of the disease are lacking. In such cases, the diagnosis is difficult because of normal chest roentgenograms, negative tuberculin tests, and often a confounding underlying illness to which symptoms are mistakenly attributed (9) . In most cases of cryptic miliary TB, chronic foci of organ TB are associated with intermittent, nonprogressive seeding via the bloodstream. However, a compromised state may become continuous and case progressive hematogenous TB, a sign of progressive generalized TB occurring long after the primary infection (10) . This type of miliary TB is often diagnosed at autopsy. According to one study, cryptic miliary TB is often clinically silent, deriving from renal, genitourinary, or osseous foci or deep lymph nodes in the mediastinum or abdomen (10) .
The clinical manifestations of extrapulmonary TB are usually nonspecific and obscure. Aneurysm is an infrequent complication of TB (11, 12) . Parkhurst et al reported the incidence of TB aneurysm to be only 0.3% (13) . Most of these aneurysms are identified at autopsy; however, some recent reports describe successful surgical treatment of TB aneurysm.
Here, we report a rare case of miliary TB without pulmonary features that was diagnosed by polymerase chain reaction (PCR)-based amplification of DNA from a bone marrow sample in a patient with acute renal failure, hypercalce- 
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Case Report
An abdominal aortic aneurysm was diagnosed in a 69year-old man on the basis of abdominal pain and abdominal computed tomography (CT) findings. He had been undergoing steroid therapy for nonspecific interstitial pneumonia for 1 year since June 2004 ( Fig. 1a) and was taking prednisolone at 5 mg per day at the time of admission. The patient also had DM that had been untreated for 10 years which was complicated by nephropathy. The patient was admitted to our hospital and underwent surgery in June, 2005. The aortic wall structure was destroyed and showed necrosis.
These findings suggested infectious aneurysm, but the etiology could not be determined. The aneurysm did not involve the renal arteries. The patient underwent enhanced CT study ( Fig. 2 June, 2005 , and that it increased gradually to 6.5 mg/ dl by June 25, 2005, 2 weeks after the surgery. The patient was referred to our center for examinations related to renal dysfunction to determine whether dialysis was indicated. At that time, he began to show a fever of more than 39 every night.
) and coronary cardioangiography. Laboratory tests showed that his serum creatinine (s-Cr) concentration was 1.3 mg/dl in March 2005 and 4.5 mg/dl upon admission in early
Upon admission to our center, the patient's blood pressure was 100/60 mmHg, his pulse was 90 beats/min, and his body temperature was 36 in the morning and 39 at (Fig. 1b) , and electrocardiography showed no abnormalities.
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A granulomatous disorder such as sarcoidosis, TB, or malignancy was suspected because of the hypercalcemia and depressed intact parathyroid hormone (2 pg/ml) and normal 1,2 dihydroxy vitamin D (36 pg/dl) concentrations. There was no Bence-Jones protein in the urine, monoclonal antibody in serum, or punched-out lesion of the skull. Gallium scintigraphy and bone scintigraphy showed no specific accumulation, and there were no abnormalities on abdominal ultrasonography images.
Sarcoidosis was strongly suspected because of the fever of unknown origin, negative tuberculin test, and elevated lysozyme (29.8μg/ml) and soluble interleukin 2 receptor (3413 U/ml) concentrations. Leukopenia and anemia were detected [erythrocytes, 283×10 4 /μl; hemoglobin, 7.7 g/dl; hematocrit, 23.7%; leukocytes, 1,700/μl (neutrophils 79%, lymphocytes 17%)]. Because sarcoidosis with bone marrow involvement was suspected, the patient was treated with 30 mg/day of oral prednisolone after steroid pulse therapy (methylprednisolone sodium succinate of 500 mg per day for 3 days) beginning on July 21. After pulse therapy, the patient's nightly fever disappeared, his CRP concentration decreased, and he recovered from the leukopenia. However, the CRP concentration never returned to normal, and after 2 weeks, the leukopenia recurred. The patient finally agreed to undergo bone marrow aspiration and biopsy, and both procedures were performed on August 17. Bone marrow aspiration failed (dry tap), but marrow biopsy and culture were performed. The smear was positive for acid-fast bacteria, and polymerase chain reaction (PCR) for TB DNA (COBAS AMPLICOR®) in bone marrow was positive 3 days after the biopsy. Therefore, the patient was treated with antituberculous chemotherapy (rifampicin at 450 mg/day, isoniazid at 300 mg/day, levofloxacin at 200 mg/day). The bone marrow sample contained noncaseous granuloma (Fig. 3a) . The patient's renal function improved before the start of steroid therapy, and tubulointerstitial nephritis was diagnosed pathologically with renal biopsy. On the basis of our findings, we suspected that the renal lesion was tubulointerstitial nephritis, induced by nonsteroidal anti-inflammatory drugs given for lumbago and the ionized drug used to obtain images, and related to the diabetic nephropathy. We concluded that the long-term steroid therapy and DM induced miliary TB, which was complicated by a false aortic aneurysm. The patient's glomerular filtration rate was still 25 ml/min. He had no symptoms after steroid therapy and antituberculous treatment except for the lumbago, which was controlled by medication. Corticosteroid therapy was tapered, and the patient was discharged in September, 2005. Although liver dysfunction necessitated reduction of rifampicin to 300 mg/day, nightly fever, hypercalcemia, and leukopenia did not recur, and the patient recovered from lumbago 6 months after the initiation of antituberculous treatment. However, the patient's CRP concentration remained elevated (Fig. 4) , therefore bone marrow aspiration and biopsy were performed again in May, 2006. The smear was negative for acid-fast bacteria, and PCR for TB DNA was negative. The bone marrow sample showed no abnormality (Fig. 3b) . Therefore, antituberculous treatment was stopped on May 18, 2006, 9 months after it was started.
Discussion
TB remains a serious health problem worldwide; according to recent reports, the annual incidence is increasing slightly. Patients with DM and those taking immunosuppressive medications are susceptible to TB and other forms of mycobacteriosis. TB infection is perhaps secondary to the impairment of cellular immunity, which is disturbed in these patients. Some reports suggest a risk 2 to 3 times higher in DM patients than in the general population (2) (3) (4) . Extrapulmonary involvement and delayed diagnosis are the rule in these patients (2, 3, 6, 14, 15) . The clinical picture includes nonspecific symptoms such as fever and weight loss and sometimes a negative purified protein derivative tuberculin test at the time of diagnosis. The present patient had no history of TB, but a year of steroid therapy (more than 5 g total) combined with DM and mild renal disturbance due to diabetes nephropathy may have suppressed his cellular immunity. Although there was no pathologic evidence of TB in the false aortic aortitis, the pathological findings (the aortic wall structure was destroyed and showed necrosis) suggested an infectious. This made his condition more difficult to diagnose properly. It is important to note that mycobacteria was found as a result of a high index of suspicion.
Aneurysm is a very rare complication of TB (11, 12) ; only 42 cases of TB aneurysm of the aorta have been reported in the English literature from 1945 to the present. One early report noted that the incidence of TB aneurysm was only 0.3% (13) . Although most TB aneurysms are identified by autopsy, recent reports describe successful surgical treatment of TB aneurysm when imaging can be used to determine pathogenesis. TB aneurysms rupture easily, and most are false like the one in the present case. Tubercle bacilli may reach the aortic wall in three ways (12) 
: 1) The bacilli may implant directly on the internal surface of the vessel wall. Normally, the aortic intima is very resistant to infection. However, when this lining is altered by a condition such as atherosclerosis, resistance to infection is lowered. 2) The bacilli may be carried to adventitia or media by the vasa vasorum. 3) Involvement of the vessel wall may occur by direct infection or indirectly via the lymphatics from a contiguous focus such as a lymph node or paraspinal abscess. In the present case, it was difficult to determine which way the TB spread.
Diagnosis of miliary TB is very difficult and tends to be delayed. Therefore, it is important to investigate the possibility. The symptoms and laboratory abnormalities are nonspecific. The diagnostic clue in our case was the hypercalcemia. It is well known that hypercalcemia may complicate granulomatous disorders, such as sarcoidosis and TB (16) (17) (18) (19) . In granulomatous disorders, inappropriate production of 1,25-dihydroxyvitamin D [1, 25(OH2) D3] by activated macrophages and granulomas is responsible for hypercalcemia (16) . Interestingly, studies have suggested that parathyroid hormone and vitamin D affect cellular immunity by affecting lymphocytes and macrophages (18, 19) . The TB reaction is characterized morphologically by the accumulation of mononuclear cells in the subcutaneous tissue and deep and superficial dermis (19) . The patient's immune status may have an important role in modulating calcium metabolism in cases of TB (17) . However, one group of investigators concluded that patients with TB are not at risk for hypercalcemia either before or during treatment and they called for clarification of any actual association of hypercalcemia and TB (20) . Granulomatous disease should still be considered when hypercalcemia is present, especially in an unexplainable situation like the present case with acute renal failure, which is usually associated with hypocalcemia.
Diagnosis of TB of the aorta including miliary TB can be difficult. Final diagnosis requires marrow aspiration or bone biopsy; however, aspiration was unsuccessful in our case and showed only noncaseous granuloma, a finding that does not distinguish between sarcoidosis and TB. Under suspicion of complication with sarcoidosis, we performed renal biopsy, which revealed tubulointerstitial nephritis resulting from the use of non-steroidal anti-inflammatory drugs and the ionized drug used to obtain images of the aorta. A newer diagnostic test, such as the use of DNA amplification by means of PCR of DNA fingerprinting and immunoassays for mycobacterial antigens, may provide a more rapid (a few days in comparison to a few weeks) and accurate method of identifying these fastidious organisms in the near future (21, 22) . In the present case, the 4-week culture was negative. This may have occurred because of non-homogenous bone involvement or because the culture did not contain live tubercle bacilli. Bone marrow aspiration resulted in a dry tap, so we could not pursue this question further. The clinical course was highly suggestive of TB infection. Final diagnosis requires marrow aspiration or bone biopsy, however, and this patient's bone marrow showed only noncaseous granuloma, a finding that does not distinguish between sarcoidosis and TB. Renal biopsy did not reveal any granuloma. Our experience with this case underscores the importance of pursuing even the suspicion of TB. TB culture and TB PCR were both helpful in obtaining in this case.
In summary, we have presented the case of a 69-year-old man with a false abdominal aortic aneurysm associated with disseminated TB. The clue to the correct diagnosis was hypercalcemia, a paradoxical finding in a patient with acute renal failure induced by drug-based diabetic nephropathy. The final diagnosis was based on bone marrow biopsy and TB DNA PCR. TB should be considered in cases in which the patient's cellular immunity may be compromised and fever is present. Perhaps the most essential of the many things we learned from this case is the importance of examinig the data carefully, in detail; any unexplained findings should be cause for an invasive examination such as biopsy. In this case, the unexplained data provided the clue to diagnosis.
